Neuroplastic changes in the dorsal striatum participate in the transition from casual to habitual drug use and might play a critical role in the development of methamphetamine (METH) addiction. We examined the influence of METH self-administration on gene and protein expression that may form substrates for METH-induced neuronal plasticity in the dorsal striatum. Male Sprague-Dawley rats self-administered METH (0.1 mg/kg/injection, i.v.) or received yoked saline infusions during eight 15-h sessions and were euthanized 2 h, 24 h, or 1 month after cessation of METH exposure. Changes in gene and protein expression were assessed using microarray analysis, RT-PCR and Western blots. Chromatin immunoprecipitation (ChIP) followed by PCR was used to examine epigenetic regulation of METH-induced transcription. METH self-administration caused increases in mRNA expression of the transcription factors, c-fos and fosb, the neurotrophic factor, Bdnf, and the synaptic protein, synaptophysin (Syp) in the dorsal striatum. METH also caused changes in ΔFosB, BDNF and TrkB protein levels, with increases after 2 and 24 h, but decreases after 1 month of drug abstinence. Importantly, ChIP-PCR showed that METH self-administration caused enrichment of phosphorylated CREB (pCREB), but not of histone H3 trimethylated at lysine 4 (H3K4me3), on promoters of c-fos, fosb, Bdnf and Syp at 2 h after cessation of drug intake. These findings show that METHinduced changes in gene expression are mediated, in part, by pCREB-dependent epigenetic phenomena. Thus, METH self-administration might trigger epigenetic changes that mediate alterations in expression of genes and proteins serving as substrates for addiction-related synaptic plasticity.
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Introduction
Addiction to the illicit psychostimulant, methamphetamine (METH), is a serious public health problem worldwide because of severe medical and neuropsychiatric complications and high risks of relapse even after prolonged periods of abstinence (Callaghan et al., 2012; Sekine et al., 2008) . These observations suggest that the transition from recreational drug use to addiction depends on long-lasting molecular adaptations in the brain secondary to repeated METH exposure. The adaptive changes may include alterations in gene and protein expression as well as structural modifications at dopaminergic and glutamatergic synapses (Robison and Nestler, 2011) . The transition to addiction also appears to involve a shift of control over drug intake from ventral to the dorsal striatum when the drug user switches from casual to habitual and compulsive drug taking (Belin and Everitt, 2008; Everitt and Robbins, 2013; Wise, 2009) .
Previous studies using chronic non-contingent amphetamine or METH administration have identified differential alterations in gene expression after repeated drug exposure in the rodent brain (Cadet et al., 2009; Konradi et al., 1996; Krasnova et al., 2011; McCoy et al., 2011; Renthal et al., 2008) . They reported changes in the expression of immediate-early genes that include alterations in c-fos and fosb mRNA levels in the dorsal striatum after chronic amphetamine (Konradi et al., 1996; Renthal et al., 2008) or METH treatment (McCoy et al., 2011) . Chronic METH exposure caused decreases in the expression of some immediate-early genes in animals euthanized 24 h after drug administration, with normalization of their expression after a single METH injection given to similarly treated rats (McCoy et al., 2011) . However, the transcriptional alterations following METH self-administration have not been investigated. In the present study, we used METH self-administration model to decipher large-scale transcriptional changes in the dorsal striatum because of this region's role Neurobiology of Disease 58 (2013) 132-143 
